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ABSTRACT
Maintained at the Universita ¨t Bayreuth, Bayreuth,
Germany, the Compilation of tRNA Sequences
and Sequences of tRNA Genes is accessible at
the URL http://www.tRNA.uni-bayreuth.de with
mirror site located at the Institute of Protein
Research,Pushchino,Russia(http://alpha.protres.ru/
trnadbase). The compilation is a searchable, periodi-
cally updated database of currently available tRNA
sequences. The present version of the database con-
tains a new Genomic tRNA Compilation including the
sequences of tRNA genes from genomic sequences
published up to July 2003. It consists of about 5800
tRNA gene sequences from 111 organisms covering
archaea, bacteria, higher and lower eukarya. The for-
merCompilationoftRNAGenes(uptotheendof1998)
and the updated Compilation tRNA Sequences (561
entries) are also supported by the new software. The
database can be explored by using multiple search
criteria and sequence templates. The database pro-
vides a service that allows to obtain statistical infor-
mation on the occurrences of certain bases at given
positions of the tRNA sequences. This allows phylo-
genic studies and search for identity elements in
respect to interactions of tRNAs with various
enzymes.
INTRODUCTION
The remarkable progress in large-scale automated DNA
sequencing and the development of computer algorithms for
fast automatic identiﬁcation of the location of tRNA genes in
sequenced genomes lead to the exponential increase of the
available tRNA sequence information. To date, more than a
hundred genomes from Eukarya, Bacteria and Archaea have
been completely sequenced and the sequencing of many gen-
omes is in progress. The comprehensive information on the
sequences, structure and occurrences of tRNA genes in dif-
ferent genomes allows reliable systematic analysis of phylo-
genic dependencies, anticodon usage, characteristic structural
features of tRNA, etc. In the light of this, the tRNA compila-
tion was completely renewed. New version of the database
now includes the separate collection of tRNA genes from
published complete genomes. Thus the current compilation
keeping all the advantages of the previous versions was
extended to cover the needs of modern genomics.
DATABASE CONTENT AND ORGANIZATION
The new Compilation of tRNA Sequences and Sequences of
tRNA genes contains in addition to 3279 sequences of the last
edition from 1998 (1) the completely new Genomic tRNA
Compilation including the sequences of tRNA genes from
complete genomes published up to July 2003. The current
database consists of three parts:
(i) Genomic tRNA Compilation is a new addition to the
database. This is the most complete compilation of the
sequences of cytoplasmic tRNA genes derived from com-
plete genome sequences included into DNA databases.
Since sequences of tRNA genes originating from cellular
organelles frequently cannot be processed to the general
cloverleafscheme,theywerenotincludedintheGenomic
tRNA Compilation. There are specialized databases deal-
ing with these sequences (2,3). Current Genomic tRNA
Compilationconsistsofabout5800tRNAgenesequences
from 111 organisms covering archaea, bacteria, higher
and lower eukarya. The database includes the tRNA gene
sequences collected in GtRDB (4) as well as those from
the additional complete genomes found in DNA data-
bases. If the genomes of the different strains of the same
organismwere sequenced, thecorrespondingtRNAgenes
were added to the database independently.
(ii) Compilation of tRNA Sequences, is a summary of tRNA
sequences,includingmodified basesandreferences ofthe
publications. The references are restricted to the first
publication of the complete sequence unless additional
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later obtained. In such cases, additional references were
added. This compilation is updated up to December 2002.
The table contains the known tRNA sequences of all
organisms including organelles. This is the continuation
of the original tRNA compilation first published in 1978.
(iii) Compilation of tRNA Genes, is a summary of the
sequences of tRNA genes published in the literature
and databases up to the end of 1998. It contains tRNA
genes of all organisms and organelles, but is not updated
since January 1999. This table contains about 350 se-
quences of cytoplasmic tRNA genes that are not included
in the Genomic tRNA Database. Most of the tRNA gene
entries in this table have references of the publications in
which the sequence was communicated.
The database is organized as MS Excel1 workbooks. All the
information collected is split into different indexed tables
according to the type of data (speciﬁcity, sequence, organism,
etc.) and the descriptions of certain genes are summarized in
the main worksheet that includes the relations between the
data tables. The information can be obtained by ﬁlling the
query form that allows to enter the simple search criteria
and to select the type of data to be displayed. The result of
search is presented as a table containing the description of the
sequences found. This includes amino acid speciﬁcity, anti-
codon sequence, organism name, strain, literature reference,
PubMed ID, sequence, base-pairing and additional comments.
Description of tRNA genes in Genomic tRNA Compilation
also includes full organism taxonomy, position of the gene in
the genome and index of general database record used as a
source of the data.
In order to facilitate a computer analysis, an alignment of
sequences is used, which is most compatible with the tRNA
phylogeny and known three-dimensional structures of tRNA
(5,6).Thecorresponding numberingsystem isdescribedin(1).
Positions in particular sequence which are not ﬁlled (gaps in
the generalized structure) are indicated by a dash. The com-
pilations use a one-letter code for all nucleotides including
modiﬁed ones. To designate modiﬁed nucleotides, the other
ASCII signs other than A, C, G, T and U are employed.
Terminology and structure of the modiﬁed nucleosides occur-
ring in tRNAs were used according to (7) and (8). All nucleo-
tide insertions are commented and denoted by underlining at
the place of insertion.
In addition to the plain text table one can explore the result
of search by presenting the sequences in a cloverleaf form. It is
possible to scroll the found sequences one by one or to select
directly the sequence of interest from the result table. The
presentation supports colour code for different structural fea-
tures in the canonical cloverleaf model.
Simple statistical information on the occurrences of certain
bases at given positions and the preferences in base-pairing
also can be obtained on a special data sheet.
Compilation of tRNA Sequences and Compilation of tRNA
Genes also exist in the classical tabular form described in (1).
For user convenience, tables were converted to MS Excel1
format.
ACCESS
The data are freely accessible for research purposes at http://
www.tRNA.uni-bayreuth.de and http://alpha.protres.ru/trnad-
base. This article should be cited in research projects assisted
by the use of the compilation. Comments, corrections and new
entries are welcome.
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